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Staff Gages L ocated in the Mumford River Water shed
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General Location of the Mumford River Watershed

Figure 1.0-1
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FIGURE 2.1-2: SCHEMATIC OF MUMFORD RIVER BASIN
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FIGURE 2.1-2: SCHEMATIC OF MUMFORD RIVER BASIN (cont)
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Topographic Relief of the Mumford River Watershed
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Surficial Geology of the Mumford River Watershed
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1971 Land Use within the Mumford River Watershed
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1999 Land Use within the Mumford River Watershed
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Change in Land Use within the Mumford River Watershed
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L ocation of Precipitation Gagesin the Mumford River Water shed

(Northbridge, Uxbridge)
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Average Annual Precipitation (1931-2002), Averages based on Annual Precipitaton at the

Whitinsville and Uxbridge Precipitation Gages

Missing data in 1954, 1969, 1984, 1985, & 2000, thus these years were

not included in the analysis
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Dams Located in the Mumford River Water shed
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"Major" Damsin the Mumford River Watershed Evaluated in this Study
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Reservoir Elevation (feet), USGS

Manchaug Pond, Instantaneous Reservoir Elevations for Calendar Years 1999-2002
Data provided by Interface Fabrics Group Finishing, Inc.
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Reservoir Elevation (feet), USGS

Whitin Reservoir, Instantaneous Reservoir Elevations for Calendar Years 1999-2002
Data provided by Interface Fabrics Group Finishing, Inc.
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Instantaneous Daily Flow Readings on the Mumford River below Gilboa Dam from 1999-2002

Note: The staff gage is only reliable up to 50 cfs, flows between 50 and 100 cfs are estimated, flows greater than 100 cfs
are not measured

—1999
—— 2000
2001
——2002
e Minimum Flow= 16 cfs

~
n
—
(&]
~
=
o
LL

0
1-Jan 1-Feb  1-Mar 1-Apr 1-May 1-Jun 1-Jul 1-Aug 1-Sep 1-Oct 1-Nov 1-Dec

Date
FIGURE 3.1-3




Manchaug Reservoir Elevations and Instantaneous Flow Readings on the Mumford River at the

IFGF Staff Gage in East Douglas, Calendar Year 1999
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Manchaug Reservoir Elevations and Instantaneous Flow Readings on the Mumford River at the
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Manchaug Reservoir Elevations and Instantaneous Flow Readings on the Mumford River at the

IFGF Staff Gage in East Douglas, Calendar Year 2001
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Manchaug Reservoir Elevations and Instantaneous Flow Readings on the Mumford River at the

IFGF Staff Gage in East Douglas, Calendar Year 2002
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Whitin Reservoir Elevations and Instantaneous Flow Readings on the Mumford River at the IFGF

Staff Gage in East Douglas, Calendar Year 1999
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Whitin Reservoir Elevations and Instantaneous Flow Readings on the Mumford River at the IFGF

Staff Gage in East Douglas, Calendar Year 2000
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Whitin Reservoir Elevations and Instantaneous Flow Readings on the Mumford River at the IFGF

Staff Gage in East Douglas, Calendar Year 2001
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Whitin Reservoir Elevations and Instantaneous Flow Readings on the Mumford River at the IFGF

Staff Gage in East Douglas, Calendar Year 2002
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Scatter Plot of Reservoir No. 6 Water Elevations (relative to full pond) for Calendar Year 2002
(Data Provided by Whitinsville Water Company)
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Scatter Plot of Reservoir No. 5 Water Elevations (relative to full pond) for Calendar Year 2002
(Data Provided by Whitinsville Water Company)
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Scatter Plot of Reservoir No. 4 Water Elevations (relative to full pond) for Calendar Year 2002
(Data Provided by Whitinsville Water Company)
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Reservoir No. 6- Stage versus Storage Curve (Source: Whitinsville Water Company)
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Reservoir No. 5- Stage versus Storage Curve (Source: Whitinsville Water Company)
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All Water Withdrawalsin the Mumford River Water shed

Legend
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Water Supply Companies L ocated in the Mumford River Water shed
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Million Gallons/Year (MGY)

700

Whitinsville Water Company: Summary of Annual Water Usage and Sources from 1998-2001
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MG/month

Whitinsville Water Company: Summary of Water Sources Used to Meet Demand (including cooling

water from Meadow Pond) on a Monthly Basis-Averages Based on Period 1998-2001
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Whitinsville Water Department-Population Served Throughout the Year and Average Gallons per
Capita Day (gpcd)
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Population

Northbridge Water Division-Population Served Throughout the Year and Average Gallons per

Capita Day (gpcd)
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Whitinsville and Northbridge - Water Distribution System
Relative to the Mumford River Basin
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MG/month

Whitinsville Water Company, Estimated Volume of their Water Supply and Water Sold to
Northbridge 1) Sent to the Northbridge WWTP, 2) Lost to Evaporation from outdoor use and 3)
Returned to the Mumford River Basin, Averages based on the Period 1998-2001
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MG/month

Whitinsville Water Company, Estimated Volume of their Water Supply and Water Sold to
Northbridge 1) Sent to the Northbridge WWTP, 2) Lost to Evaporation from outdoor use and 3)
Returned to the Mumford River Basin, Averages based on the Period 1998-2001
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OVolume of the 40% on septic systems lost to outdoor water use evaporation during the months May-Sep (assumed 50% loss to evaporation)
H Volume of water supply sent to the Northbridge WWTP, out of basin (60% of total)
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Million Gallons/Year

Douglas Water Department: Summary of Annual Water Usage and Sources from 1998-2001
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MG/month

Douglas Water Department: Summary of Water Sources Used to Meet Demand on a Monthly Basis-

Averages Based on Period 1998-2001
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Population

Douglas Water Department: Population Served Throughout the Year and Average Daily Gallons

per Capita (gpcd)
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MG/month

Comparison of East Douglas WWTP Discharges and Douglas Water Withdrawals, Averages for the
Period 1998-2001

12.00
M East Douglas WWTP Discharges, Averages for Period 1998-2001 Notes:
ODouglas Water Withdrawals, Averages for Period 1998-2001 1. Douglas’ water distribution system covers a
larger area of the town than the sewer collection
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Millon Gallons/Year (MGY)

120

Interface Fabrics Group Finishing: Summary of Annual Water Usage from Gilboa Pond, 1998-2001
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MG/month

10

Averages Based on Period 1998-2001

Interface Fabrics Group Finishing: Water Usage on a Monthly Basis,

OGilboa Pond located on Mumford Ri

ver mainstem
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Flow (MG/month)
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9.00

Interface Fabrics Group Finishing Monthly Water Withdrawal and Wastewater Discharge Volumes-
Averages based on the period Jan 1998-Dec 2001
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MG/month

9.00

Interface Fabrics Group Finishing
Monthly Water Withdrawal and Wastewater Discharge Volumes- 2001

O Wastewater Discharge

8.00

7.00 ~

6.00 +

5.00 +

4.00 ~

3.00 +

2.00 -

1.00 ~

0.00

Jan

Feb

B Water Withdrawals

Water Withdrawal Data obtained from Registered & Permitted Withdrawals Annual Report
Wastewater Discharge Data obtained from the Environmental Protection Agency (EPA)

Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Month
FIGURE 4.3.3-3




Million Gallons (MG)

18

Whitinsville Golf Club: Summary of Water Usage, 1998-2001
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MG/month

Whitinsville Golf Club: Water Usage on a Monthly Basis, Averages Based on Period 1998-2001
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MG/month

4.00

Whitinsville Golf Course- Estimated Water Returned and Lost from the Mumford River Basin
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Average Annual Water Withdrawals (for the Period 1998-2001)- Comparison of four Water
Management Act Withdrawals
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MG/month

Average Monthly Water Withdrawals (for the Period 1998-2001)- Comparison of four Water

Management Act Withdrawals
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Loss of Water from Mumford Basin (MG/month)

40

Estimated Losses from the Mumford River Basin from Whitinsville Water Company, Douglas Water
Department and Whitinsville Golf Course (unquantifiable losses also occur from Interface Fabrics
Group Finishing)- Averages for the Period 1998-2001
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Average Daily Discharge (MGD)
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Interface Fabrics Group Finishing, Treatment Plant Monthly Discharge
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USGS Gage on Mumford River near East Douglas, MA, Average of Mean Daily Flows for Period
Water Years 1940-1951, Drainage Area= 29.1 square miles
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Pulsing Daily F

January 1, 1945-October 30, 1945, Drainage Area= 29.1 square miles

Pulsing Daily Flows

USGS Gage on the Mumford River at East Douglas, MA, Average Daily Flow for Period
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USGS Gage on Mumford River near East Douglas, Mean Daily Flows for Period

July 1, 1941-September 30, 1941, Drainage Area= 29.1 square miles
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Average of the 7 lowest consecutive days flow (cfs)

USGS Gage on Mumford River at East Douglas, MA, Average of the 7 lowest consecutive days flow
Period of Record: 1940-1951, Drainage Area=29.1 sq mi
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Feet above and below Stone

Manchaug Reservoir- 10-Year Average Rule Curve (Rule Curve prepared around 1936)

Benchmark or Datum is Unknown
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Depth of Water (feet)

Whitin Reservoir- 10-Year Average Rule Curve (Rule Curve Prepared around 1936)
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Whitinsville Precipitation Gage- Monthly Totals for Calendar Years 1999-2002 Relative to the Period

of Record Percentiles
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Daily Precipitaiton (inches) and Gate Opening at Whitin and
Manchaug (inches)

Relationship between Mumford River Flow in Douglas (as recorded by IFGF) and Precipitation (as
recorded in Whitinsville)- Calendar Year 1999
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Daily Precipitaiton (inches)

Relationship between Mumford River Flow in Douglas (as recorded by IFGF) and Precipitation (as
recorded in Whitinsville)- Calendar Year 2000
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Daily Precipitaiton (inches)

Relationship between Mumford River Flow in Douglas (as recorded by IFGF) and Precipitation (as
recorded in Whitinsville)- Calendar Year 2001

4 100
I Daily Precipitation as recorded in Whitinsville (inches)
- 90
35 - Instantaneous Mumford River Flow in Douglas (Drainage Area= 31 sq mi), cfs
- 80
3 e
- 70
25 - R
- 60
2 - 50
- 40
1.5
- 30
l .
] I \ - 20
I | R R i -4 F¥ At
- 10
o I , TIEN N II h I[N . .l i,
&y N > &y O > > > > > &y &y &y
) O Q Q Q Q O N} N} Q Q Q Q Q O Q Q
Q Q Q Q Q Q Q Q Q Q QO Q Q Q
\Q‘L @’1/ {?\‘L q,qp/ oV \co\q’ @’L q,Q\Q/ q,/\\q/ \n}’b \9\‘1/ AV q,b} ’bQ N o (@‘L
S N L AV A A & ¥ & o o o

Mumford River Instantaneous Flow (cfs)

FIGURE 6.4-4



Daily Precipitaiton (inches)

Relationship between Mumford River Flow in Douglas (as recorded by IFGF) and Precipitation (as
recorded in Whitinsville)- Calendar Year 2002
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Relationship between Mumford River Flow in Douglas (as recorded by IFGF), Precipitation (as
recorded in Whitinsville), and Manchaug & Whitin Reservoir Gate Openings- Calendar Year 1999
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Daily Precipitaiton (inches) and Gate Opening at Whitin and

Manchaug (inches)

Relationship between Mumford River Flow in Douglas (as recorded by IFGF), Precipitation (as
recorded in Whitinsville), and Manchaug & Whitin Reservoir Gate Openings- Calendar Year 2000
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Daily Precipitaiton (inches) and Gate Opening at Whitin and
Manchaug (inches)

Relationship between Mumford River Flow in Douglas (as recorded by IFGF), Precipitation (as
recorded in Whitinsville), and Manchaug & Whitin Reservoir Gate Openings- Calendar Year 2001
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Daily Precipitaiton (inches) and Gate Opening at Whitin and
Manchaug (inches)

Relationship between Mumford River Flow in Douglas (as recorded by IFGF), Precipitation (as
recorded in Whitinsville), and Manchaug & Whitin Reservoir Gate Openings- Calendar Year 2002
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Flow M easurement L ocations (Pelto Study)
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Flow (cfs) Per Square Mile of Drainage for Various Sampling Locations in the Mumford River Basin
for the Dates of March 16, April 2, April 20 and May 8, 2002

Data provided by Mauri Pelto, Professor, Nichols College ¢— Whitin Reservoir Outlet
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Groundwater Levels for the Period 1984-2002 at USGS Monitoring Well Located in Whitinsville, MA

(Well No. 420610071421402)
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Potter Road Dam Staff Gage- Mumford River Rating Curve, Drainage Area= 22.6 sq mi
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Douglas Street Dam Staff Gage- Mumford River Rating Curve, Drainage Area= 48.3 sq mi
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Flow (cfs)

Instantaneous Flow Readings for the Mumford River at a) Potter Road Dam, b) below Gilboa Dam, and c)
Douglas Street Dam for the Period 6/4-9/15, 2003 and Precipitation Totals at Whitinsville, MA
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Flow per square mile (cfsm)
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Manchaug Reservoir Elevation (ft, USGS)

Manchaug Reservoir Water Levels and Whitinsville Precipitation Totals- June 1-Sept. 15, 2003
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Whitin Reservoir Elevation (ft, USGS)

Whitin Reservoir Water Levels and Whitinsville Precipitation Totals - June 1-Sept. 15, 2003
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Flow (cfs) Per Square Mile of Drainage for Various Sampling Locations in the Mumford River Basin
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